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Appendix D 

Process Instrument and Control System (PICS) 
Installation 

D.l. OBJECTIVE 

The objective of this document is to identify the Process Instrument and Control System (PICS) 
Installation for the INEEL CERCLA Disposal Facility. The INEEL CERCLA Disposal Facility consists 
of two Crest Pad Buildings, Truck Loading Station, Combined Process Sump, Landfill and Landfill 
Sump, and Evaporation Ponds. The electrical installation enables the facility to automatically collect and 
transport landfill leachate and decontamination wash down liquids from landfill, truck loading station, 
and crest pad buildings, to two evaporation ponds. 

The PICS installation for the INEEL CERCLA Disposal Facility integrates the following hardware 
and software architectures and components: 

1. Instrumentation 

2. Control Panels 

3. Programmable Logic Controller (PLC) 

4. Operator Interface Unit (OW) 

5. Ethernet Local Area Network (LAN) 

6. Unintermptible Power Supply 

7. PICS Application Software. 

The PICS for the INFiEL CERCLA Disposal Facility incorporate hardware and software 
configured and programmed enabling operators to monitor and interface with the following minimum 
process control systems both locally and remotely: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Landfill Leachate Collection and Recovery System 

Landfill Leak Detection and Recovery System 

Landfill Secondary Leak Detection and Recovery System 

Landfill Crest Pad Building Monitoring 

Evaporation Ponds Leak Detection and Recovery System 

Evaporation Ponds Combined Process Sump 

Evaporation Ponds Crest Pad Building Monitoring 

SSSTF Process Flows to Evaporation Ponds. 

D-3 



The PICS for the INEEL CERCLA Disposal Facility is configured so that remote access to site 
status, process data, and reports collected and generated at the INEEL CERCLA Disposal Facility is made 
available to appropriate personnel through the use of Voice Pager and Ethernet Local Area Network 
(LAN). 

(NOTE: This document does not identify hardware and software provided and configured by 
INEEL and through which INEEL remotely monitors and controls CERCLA Landfill processes over 
Ethernet Local Area Network [LAN]). 
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D.2. DRAWINGS, SPECIFICATIONS, AND SCHEDULES 

INEEL CERCLA Disposal Facility PICS Installation drawings, specifications, and schedules to be 
referenced are as follows: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

PICS Landfill P&ID Drawing IN-20 1 

PICS Evaporation Ponds P&ID Drawing IN-202 

PICS Control Block Diagram Drawing IN-203 

PICS Control Panel Elevation and Layout Drawing IN-204 

PICS Control Diagrams Drawing IN-205 

PICS Specifications 1340 1 Process Instrumentation and Control Systems 

PICS Instrument Listing Supplement to 13401 Process Instrumentation and Control Systems 

PICS PLC Input/Output Listing Supplement to 13401 Process Instrumentation and Control 
Systems. 
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D.3. TERMS, DEFINITIONS, AND ABBREVIATIONS 

The following list of terms, definitions, and abbreviations may be used throughout this document: 

1. 

2. 

3. 

4. 

5. 

6. 

Operator Interface Unit (0IU)-Display unit that allows operators to visually monitor 
process system data and interface with the Facility’s Programmable Logic Controllers. 

Programmable Logic Controller (PLC)-Microprocessor-based device using 
programmable ladder logic for process monitoring and control that emulates functions of 
conventional panel-mounted equipment such as relays, timers counters, current switches, 
calculation modules, Proportional, Integral, and Derivative (PID) controllers, stepping 
switches, and drum programmers. 

Small Logic Controller (SLC)-Same as PLC except compact in size and with less runtime 
memory. 

Input/Output Module (U0)-Modules installed in a common PLC chassis through which 
the PLC interfaces with analog or discrete control equipment. Types of I/O modules include 
analog (4-20 mA) input, analog (4-20 mA) output, 12OVAC/ 24VDC discrete input, 
12OVAC/ 24VDC discrete output, and resistance thermometer detectors (RTD) and 
thermocouples. Input/output modules can also be installed remote from the PLC. In this 
instance, the PLC communicates with remote YO modules via a remote YO or PLC local 
area network (LAN). 

Application SoftwareSoftware programmed to provide functions unique to the project 
and is not provided by system software alone. These include, but are not limited to, 
programmable controller ladder logic, databases, reports, control strategies, graphical display 
screens, and operation scripts. 

Process Monitoring and Control Software (PMCS)-Software packages independent of 
specific process control projects on which they are used. Includes but not limited to, 
providing capability for data acquisition, monitoring, alarming, reporting, operator interface, 
trending, and report generation. 
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0.4. PICS ARCHITECTURES 

D.4.1 PICS Instrumentation Architecture 

PICS Instrumentation architecture consists of single variable pressure, flow, and temperature 
devices strategically placed throughout the facility so as to provide continuous process signals and data to 
PICS PLC, OIU, and Ethernet LAN architectures. 

PICS instrumentation are be wired directly into SLC input modules (i.e., Allen-Bradley 1746 YO 
modules). Process signals from each instrument are monitored for the purpose of controlling, displaying, 
recording, and alarming all process data. . 

D.4.1.1 Instrumentation 

1. Instrument and control design limits the use of field instruments requiring local set-point 
adjustment. All set-point adjustments are programmed into the PLC via the OIU 
architecture. 

2. Field Instruments incorporate the following signal types: 

a. Analog Signals, Current Type: 4-20 mA dc signals conforming to ISA S50.1.1 

b. PICS components, use the ISA 50.1 options: 

(1) Transmitter Type: 2-wire and 4-wire 

(2) Transmitter Load Resistance Capacity: Class L 

(3) Fully Isolated transmitters and receivers 

(4) iv. Discrete Signals, voltage Type: 24VDC. 

3. Instrument and control system incorporates a general alarm area beacon. 

Note: Reference PICS Instrument Listing Supplement to 13401 Process Instrumentation and 
Control Systems. 

D.4.1.2 Analog Instrumentation 

Flow Instrumentation enables operators to monitor pump discharge flow for the following 
processes: 

1. Landfill Leachate Collection and Recovery System Pump Discharge Flow 

2. Landfill Leak Detection and Recovery System Pump Discharge Flow 

3. Landfill Secondary Leak Detection and Recovery System Pump Discharge Flow 

4. Common Process Sump Discharge Flow 

5. Process Wastewater from SSSTF Discharge Flow 
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6. 

7. 

8. 

Level Instrumentation enables operators to monitor liquids levels for the following: 

1. 

2. 

3. 

4. 

Temperature Instrumentation enables operators to monitor temperature levels for the following: 

1. Crest Pad Buildings. 

D.4.1.3 Discrete Instrumentation 

Truck Loading Station Discharge Flow 

Evaporation Pond Leak Detection and Recovery System Pump Discharge Flow 

Make Up Raw Water from SSTF Discharge Flow. 

Landfill Leachate Collection and Recovery System 

Landfill Leak Detection and Recovery System 

Landfill Secondary Leak Detection and Recovery System 

Evaporation Pond(s) Leak Detection and Recovery System. 

Discrete Instrumentation enables operators to monitor pump, sumps, and Crest Pad Building 
operation status including: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Crest Pad Building Intrusion 

Crest Pad Building Sump Levels 

Crest Pad Building Control Power 

Landfill Leachate Collection and Recovery System Pumps ON/OFF, AUTO and FAIL status 

Landfill Leak Detection and Recovery System Pumps ON/OFF, AUTO and FAIL status 

Evaporation Pond(s) Leak Detection and Recovery System Pumps ON/OFF, AUTO and 
FAIL status 

Combined Process Sump Pump ON/OFF, AUTO and FAIL status 

Combined Process Sump ALARM LEVELS. 

D.4.2 PlCS Programmable Logic Controller Architecture 

PICS PLC architecture was designed around Allen Bradley Ethernet small SLC technologies. 

Communication between PLCs, vendor-provided controllers, vendor panels, and motor control 
equipment includes the following protocols: 

1. Allen Bradley Data Highway 

2. Allen Bradley Analog and Discrete I/O 
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3. Ethernet. 

PICS PLC architecture incorporates one central control panel in each Crest Pad Building. PLC YO 
interfaces with instrumentation and process motor control equipment. PICS PLCs are programmed to 
automatically operate (stadstop) all process control equipment as well as process flow totals, equipment 
runtime, operation alarms, equipment, and building status. 

Note: Reference PICS Control Block Diagram Drawing IN-203. 

D.4.3 Control Panels 

A large control panel mounted inside each Crest Pad Building houses an Ethernet SLC processor 
with its associated VO modules, ancillary power supplies, termination devices, and control circuit 
protection devices. OIU and process flow and level indicators are mounted on front doors of control 
panels. 

PLC processor and associated YO modules located inside the control panels are programmed to 
control all process equipment. 

Smaller local control panels mounted inside each Crest Pad Building house building sump 
monitoring and combined sump intrinsic safety control relays and switches. 

Note: Reference PICS Control Panel Elevation and Internal Layout Drawing IN-203. 

D.4.3.1 PLC Ethernet Control 

Communication between Ethernet PLC Processors, OIU, and N E L  Supervisory Control and Data 
Acquisition (SCADA) takes place over LANs consisting of local lO/lOOMPS Ethernet Hubs and Ethernet 
cable system. Ethernet PLC processor inside each Crest Pad Building Control Panel is addressable over 
the LAN allowing each processor to share data and control points between each other. 

D.4.4 PICS Operator Interface (OIU) Architecture 

PICS OIU architecture is designed around Allen Bradley Panelview operating PMCS, over a LAN. 
OIU equipment communicating over the LAN includes: 

1. OIU CRT with keyboard and Ethernet communications 

2. Ethernet Copper Cabling. 

0.4.4.1 OIU Programming and Process Display Screens 

OIU is configured with process display screens enabling an operator to monitor and interface with 
the PICS PLC architecture. Operator is capable of setting process control and alarm set-points through 
OIU display screens. Display screens include the following: 

1. Process Overview 

2. Process Individual Control 

3. Equipment Pop-up 
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4. Flow Totalization 

5. Process Alarms 

6. Equipment Runtime 

D.4.5 Back Up Power 

Unintermptible power supply (UPS) architecture incorporating UPS(s) sized by PICS and 
strategically placed so as to enable PLC and O N  networks to maintain monitoring of process control 
systems during a power failure, as well as provide for an orderly shutdown. U P S  does NOT directly 
power process control equipment such as solenoids, motorized valves, pumps, and motors. 
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!Stem: AC-1 
mtfon: Ineel, Ida110 
repared by: CfI2M HILL 

Block Idad 3.05 
March 18,2002 

Page: 1 

CABLE 1. SIZING DATA (COOLING) 
T W  Coil Load 10,560 BTU/hr Load Occurs July M:OO 

1 
SeaslMeCoULoad 10,560 BTUhr Outdoor DWWb 83.0/56.7 F 

!Snppiy Temperature 55.0 P Entering D W b  81.U63.1 F 
Supply Air (Aduai) 435 CFM Leaving DWWb 55.0154.1 F 
Sapply Air (Standard) 373 CFM Apparatus Dewpoint 53.6 F 

Totrl ZMH Semlble 10,076 BTUhr coil conditions. 

VeatUndw Air 0 CFM Bppws Factor 0.050 
Mnc( Exhaust Air 0 CFM Resulting h e  RIf 40.1 96 
M R e C l u f r e d  0 BTU/hr 

Told Coil Load 0.88 Ton 
Roar Area 336- SNlSlMe Coil Load 0.88 Ton 
OVcrrH U-value 0.083 BTumrisqNF sQFTrron 381.84 
Va& Air 0.00 CFMfSqn Cootlsg 31.43 BTWhrIsqft 
L 1.29 PXl!+$&fi 

fleottng Coil Lopd 10,943 B W h r  Heat@ 32.57 RTUfhrlsqf( 
Ve&l&omLopd 0 BTU/Ar €€Caaag 1.29 CFWOgCt 
TatdzoaaLwd 10,943 BTUlbr PTooZArea 336 sqpt 
VeutiWoa A i m w  O C F M  memu U-value B.083 
m w w  435 CPlM Vent Ah- 0.60 CFM/sqft 

rmm a SIZXNG DATA (HEATING) 

V a t  Air E-@ ~ ~ Q r S Q 5  
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- 
SYSTEM SIWNG SUMMARY 

BloekLoad 3.05 
March i%,2002 

Page: 2 

ABLE 6. ZONE SIZING DATA t 
Max. Cooling Design Airflow 

Sensible Rate 
Max. Heating Design Flow 

Load Rate 
Zone Name ( B W W  (CFM) DesignTime (BTu/hr) ( c m  
Landfill crest 10,076 435 July moo 10,943 

Total: 435 Total: -00 



km? AC-2 
StImtneel, Idaho 
pared by: CH2M HJLL 

BIockLoad 3.05 
March 18,2002 

Page: 1 

PLE 1. SIZING DATA (COOLING) 
lblcoyLod IO,!W BTUlhr m o e m n  July 2O:)o 

I 

-Art. 
rrrrll u-Vduc 
mt Air 

10,560 6Whr OutdoOrDblwb 
10,076 B W h r  COR colulniom 

SS.0 F 
435 CFM 

83.W56.7 F 

81.2l63.1 F 
55.@K4.1 F 

53.6 F 
0,050 
40.1 % 

0.88 Ton 
0.88 Ton 

381.84 
3143 BTu5rkqtt 

DLE 2. SIZING DATA (HEATING) I 
10,)43 BluIbr - 

0 BTUlsr MOg 
10,943 BTUhr Fkor Area 

0 CFM 
43s CFM 

ovcrrll U-value 
Vent Air 
Vcnt Alr 

LBLE 3. DATA (WEATHER) 
latlon Irred Idaho 

I 
&asklwct User Wined Summer Dry-Bulb 994 F 

4,150.0 ft WIY Rpnse y.0 F 
# 1 .M h 3-0 A 

ll&ude 425 Degree COindden( Wet-Bulb 62&F 

LBlg 4. l" W A C  SYSTEM) 
r(sl. N.ac AC-2 THERhfOSTATSETPOINTS 

Clg and Warm A h  Ht 
&Qg 

24 hrs 

'0.050 
0 %  
0 %  
0 %  

lBLE 5. TOP TEN COOLING COIL LOADS I 
Titme SenOiMeTon TWTon 'Ifme SenStMeToo TocslTon 

I) July moo 0.88 0.88 6) August2k00 0.87 0.87 
t) JuIy 21:OO 0.88 0.88 7) July a 6 0  0.87 0.81 
5) Auguet 2O:OO 0.88 0.88 8) August 18:W 0.87 O M  
I) July 1900 0.88 0.88 9) July 18r00 0.87 0.87 
5) August l!MO om 0.87 10) August 2 0 0  0.86 0.86 
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SYSTEM SIZING SUMMARY 
BlodrLOrd 3.05 
Mprch 18, u)o2 

Page: 2 

ABLE 6. UlNE SIZING DATA I 
Max. Cooling Design Airflow 

Sensible Rate 
Max. Heating Design Flow 

Load Rate 
Zone Name (BmW (CFM) Design Time (Bmw (CFM) 
Evap Pond 10,076 435 July 20:OO 10,943 

Total: 435 Total: .OO 
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FAX NO. 3031708533 .. SEP-20-01 THU 10: 12 AM 
-2 9/20/21101 IO:% 

ULTIMATE FUNDING mra manurzww lull W-P-V P. 0711 
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Re- 

X X d  
I 
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FAX NO. 3037708533 "-., -.. . SEP-20-01 THO 10:13 AM 
$ 9/26/2001 IO:% 

ULTIMATE FUNDING 
~ a r a  lllanoi acwc iuti LVYIKUV 

- 

Pa 09/15 

BACKVlEw 

7 

L 
T- 

I-7y1 I 

0.67s _J 
HIGH mtm 

i 
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t 

SEP-20-01 THU lot13 AM ULTIMATE FUNDING FAX NO. 3037708533 

-E" 

P. 10A5 

- 

Electric Forced Air 
Wall and Ceiling Heaters 

Q 

.. 
, .  
' *  . 

, '1 4 

/"--,-- \ .. r .I-. .. :... ....__ ---*'C--.- 



SEP-20-01 "HU 10:13 AH ULTIMATE FUNDING 

Generai 
rmM€ Data 

FAX NO. 
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SEP-20-01 THU 10:13 AM ULTllfATE FUNDING FAX NO. 3037708533 P, 12/15 
COntrolS b7ods'l UHWA 

Sefks 20 and 50 

I' 
! A  

Fa-suw 

2tJserlrs 
2oU34 Extemionakrevefor 

tull surtaca mounting. 
20 13 16 Eidensim sleeve for 

extending front additional 
2" (50.8 mm) from finkhed 
wall. * 
Heater recesw 2 %" 
(57.2 mm). 

20 EX 8 Extension sleeve for 
extsnding fmnt additional 
1" (25d mrn) fm finished 
W ~ I L  
hater rewase6 3 '14- 
(82.6 mml. 

20 BOX Must be used on all heater 
instellations. 
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SEP-20-01 THU 10:14 AM ULTIMATE FUNDING FAX NO. 3037708533 PI 13/15 

Dimensional 
Data 

Tvpkal Heater Element Motor, 'Zero V-e Reset" Thermal Cutout 

-- TI- 
L. 1. I 

cmtror Systm Wiling q 
kL.! 

1 

D'mensbrrs in ( )are shown in mllllmcters. 
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Specifications 

C ~ ~ ~ o t o r s h a l l ~ u p p ~ a n d i n ~ f a l ~  
henvy-duly, wobmounted kdalr 
elccirlc unit hoakrs of the wattage, 
vohgo and phase os indicated m the 
plam The hater is designed to provido 
an even dlstributlon of hcreted air to the 
sppce bv drawing return u1r in tha 
potiphery of tho heater ocross the 
dement, whlch 8hdI #wn be dibetrorgecl 
fram the center section of the h t o r  by 
means of an electric motor end axial 
flow fan b!ade. 
Hearers are remised to ewtand no 
m than 'I %'' (38.1 mm) from tho 
finished wall, 5urtacC mountad to 
extend no mom than 6 '/an (746.1 mrnl 
from the finished wall QC semkremssed 
to extond no mare than 2 lh" (63.5 mm) 
from the finktiedwidl. 
Enelourre 
Heater front con withstand. with less 
than lh" (1.6 mm) permanent 
dinorlion. lO.8hlbs (924 poundals) 
impact end 400 lbg. (181.4kgl &tic 
force applied to an 8 sq. in. 15160 sq 
rnml area at center grill0 Iwation. 
Thecombhation return and supply grille 
Smbv afo cansvucted of '/s" (1.6 
mm) x VV" 19.5 mrn) roundad edgo 
horkontal W. L o r n  am spaced for 
maximum openha of '4" (6.4 mm). . 

l ~ w e m  fin weldcd at wry 
inlerssction to three ovenly spaced I/w" 
(1.6 mm) diameter wrtkal membsn 
and completely fmmeb In a heavy- 
naugenetural anodizeddUrnfrtUm 
extrusion. Front assembly are bo 
attached tothechhessis by hidden 
tamper-mslsiam 4Aller+hcad) machine 
scccws.Al! other patts am 166)auge 
(1.6 mm rhl&ness) steel zinc oosted 
bolh sides palmd In a hlgh gloss bmnzo 
Golored bclked enamel flnlsh. 
Mstar 
Motors are permanently lubricated unlt 
bearing,total~yamW, slwdecl pole 
ty wlul Impdanco protection. Mmm 
w II" i operate st nu more than 1W rpm 
(13.3 rgsJ and are the ~ a m o  voltage as 
tho heater. A protcclive shield shall 
surround the motor tu scparatx, return 
air f m  heated air. 

Perfarmme 
Heaters haw o rating of 245 dm 
( 115.8 
with a maximum temperature rise af 
73 F (40.6 C). 
Elmenrs 
Eloment r~~ernbliasconsist of two or 
three cwrosiowmsistant steel sheethcd 
type elements mechanically bonded to 
common cornion-resistant steel fins. 
Each Bhsothed @lament conskt of 
halicallycolled nlckelchromiurn atby- 
reskitant wire completely embedded in 
and sumaunded by megneslurn oxide, 
dosedafldwedged into ccxrdon. 
resistant ated sheaths. Elemenft haw 
2" (60.8 mml cold condudor pfns 
extending into the sheath and h i m  8 
dendty of no mare msn Bo watts per 
Snch (26.4 mm). 
'themral Ovdond 
Heaters are equipped with a "m 
voltwc reset." thermal overload which 
dwnneets elements and motor In the 
event normal opem'ng temperatures 
are exceed&. for safety. if opened due 
to abnormal temperatures, thermal 
warloadwill femainapen until 
manually reset by turning heater off for 
five rnintw. Autcinatia reset thermal 
overloads which sllw the element to 
continue m cycle under abnormal 
c6ndiionb wlll not be oceeptad. 
Warranty 
Heaters are warranted for 6 years. 
Approval 
Hcraters are Undcnmiters' Labordaries 
llat~d. Heaters are tonform to 
Undenrvriters' Labaratorios, ha 
Smndard 1025, Prrragrsphs 3120, 
3121,31.22 and 31.23. Heaters oot 
conhrmky to thae paragraphs will not 
be acceptable. 
Optional crmtrol S m  
Heaters are operated from wls- 
mountd, line voltage, heavyduty 
Itampar-resiston0 thermostats. 
Hcaterswith built-in, prewired 
mnt~ctos arc operated from wall- 
mounted, tine wltagc, pibt duty 
(kmpaf'-resistantt themstnts. 

at 660 fpm 133523 mn&) 

Heotee wkh buIlt*lfl, pre-wired 
contacton (and control ttandormers) 
wfll be oparstcd from wallcnoutrtecl, 
pilat duty t24W or (120 VI wd1- 
mounted tampor-resfstent themostats. 
Heaten are comrdled by integralty 
mounted thrmosmk Thermostats are 
heavy-duty. bydraulk type with a range 
of40 F (4.4 C) 10 80 F (26.7 Cl and with 
remotesensin(y bulb plinxd k the ~trhrm 
air. Tfrermostotr shall bo ekctrkaly 
rated at least 125 percant of heater 
rating. Therm6~srs also act as a 
disconnect by breokioo ell ungrounded 
opnductm In the OFF pasftion. 

e 18gauge 11.6 mm thkhesd tamper- 
raisbnt a a m s  pbto to p m n t  

COlltaCtOfS 
Where requlmd, heatera are cquioped 
WFrh heavyduty, definite purpose 
comclors with ffarne path separators 
and dust CWBR Cdntactors wilt qck all 
ungmunded conductor$.ContacMrs 
hmm holding coils (of rhe8ams voltage 
us the heater), or 120 v& or 24 volts. 
Contuckon are be rotod at bast 
125 percent of heamr rating and are UL 
approved for 250,CJOO cycles. 
cantrol Transfomrers 
Heater are equfpped with o Class 2 
control transformer, sealed rating of 
20 V&, to supply control circuits of 24 
v o h  or t20 volts. (120 volt secondaries 
not awllable In single phase heaters 
wer 3 W.1 
Circuitareakers - 
Heabrs equipped with builtin circuit 
breakers In order to eUow the heaters f o  
besuppliedfromfeedertepaA 
sepmte switch pmldlng a psilive off 
forcontrol circuki are tndudedwhm 
required. Circuit breekcm and canfro1 
switchw are arranged so that alt line 
dide conductors wlll be separately 
enclcsed when heater Trod is removed 
for senlidng 60 that no currentcarrying 
parts am ac~esslble withwt tho use of 
addiiional tools. 

lfhermoetotconuol knob &coverod by 

adiussrnembyunauthorited~onnetj 

I r., . I *  ~ I 
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Structural Calculations 
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INEEL CERCLA DISPOSAL FACILITY (ICDF) 

Crest Pad Buildings 

& 

Loading Area 

Structural Calculations 

To: Idaho National Engineering & Environmental Laboratory (INEEL) 

IDAHO 

ChzmHill 

Project: 162870 

Bellewe, Wa 

March/20/2002 
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MEMORANDUM CH2MHIU 

INEEL CERCLA DISPOSAL FACILITY (ICDF) 

Structural Calculations 
To: Deank/SEA 

COPIES: Mike Rimbold/SEA 

FROM Shukre Despradel/SEA 

Jay Dehner/SPK 

Linda Korbus/sEA 

DATE. September 24,2001 

Shinji Goto/SEA 

This set of calculatim consider the Structural Analysis and Design of the Concrete 
Foundation and Walls for the Crest Pad Buildings and the Truck Loading Pad. 

Loads considered were as follows: 

1-For the Truck Load Pad: 

Self Weight of the Structure 

Traffic Load (Hs15-44 based on AAS"0 Std. Code) 

2-For the Crest Pad Building Foundation 

Super imposed Dead Load (SDL) due to Mechanical & Electrical Equipment 

Live Load 

Reaction from the prefabricated metal building due to Self Weight, 
Seismic Load, Snow Load and Wind b a d  

Loads were estimated based on DOE-STD-1020 Code. Structures were defined as PC=1 
(natural phenomena performance category) conform to DOE-STD-1021. 

The truck pad was analyzed using a 3D Finite element model were the truck was modeled 
as a series of concentrated loads. There were considered 3 loading positions to establish the 
i n t e d  forces envelope. 

The Crest Pad Building Foundation was analyzed assuming shallow isolated foundations. 
Soil bearing capaaty and uplift was observed. Concrete design was made using ACI 318-99. 
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1- SoiPrOperties 
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2- LoadTabk 

4 Basic Calculations and Combinations 

5 Slab Capacity: Bending & Shear 

6- Curb Capaaty: Shear 
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4 EQLoad;Analysis 
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10- Sump Design 
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12- Slab on Grade Capaaty 



13- South Wall; Analysis & Design 

1 4  Finite Element Model 

-Geometry 

-Boundary Conditions 

-Results 

1 5  SoilProperties 

I 

i 
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1000 series Data Sheet 

Customer Benefits 
outstanding Chemical & Corrosion 
Resistance 

High quality Driscopipe@ 1000 is 
manufactured from extra high molecular 
weight, high density PE 3408 
polyethylene pipe grade resin. 

Butt Fusion Conditions: 75 p i g  interfacial fusion 
pressure required at 375-400"F 

This black, weather-resistant pipe exhibits ... 

High Environmental Stress Crack 
Resistance 

Excellent Flow Characterfstlcs 

Toughness & Ductlllty 

flexibllity & Ease of lnstallatlon 

Abrasion Endurance 

Fatigue Endurance 

0 Reliability 

rn Available Sizes: 314" through 54" 

Suggested Industries and Applications 

0 Add / caustic lines 
0 Agriculture 
0 Aquaculture 
0 Brlne 

Cement Plants 
0 Coal Sfunyl Coal Prep 
e Dewaterlng 

Dredgingt Sand/ Gravel 
0 Dual containment 
0 Fertilizer 

Fly ash lines 
Goff courses 
Hard Rock Disposal 

0 Hazardous Wastes 
0 High purity processes 

Ice Rinks 
hdustrlal 

0 Inorganic Chemfcals 
0 lnlgatfon 
0 Leachate c o W o n  
e Marinas 
e Metal (Cu, Ai, Fe, etc.) 

Mining 
Organlc Chemicals 

0 Petmchemfcals 
0 Pulp/ Paper/ Wood 

... and many others 

0 River crossings 
Salt Mines 
Sludge piping 
Snow Meitlngl Making 
Storage tank piping 

0 Sugar Milk 
Swlmmtng Pools 
SX add mlning 
Tailings Slurry 
Temporary plpeilnes 
uulrtyr process piphg 

Specification Data 

The resin, pipe, & fittings comply 

with these accepted (and other) 

ASTM F 714 (Pipe) 

ASTM D 3261 (Fittings) 

PPI - PE3408 Designation 

Factory Mutual @ ~ s r ~ e ~ ~ a s r )  

industry standards. . - Cell Classification 
ASTM 0 3350 - 3454646 
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Typical Physical Properties* of Driscopipe@ 1 000 (PE 3408) Polyethylene Pipe Resin 

Property Test Method Unit Value 

Materlal Deslgnatlon 
Material Classlflcatlon 
Cell Classlflcation 

Denbity 
Melt  mow 
Flex Modulus 
Tensile Strength 
PEW 
HDE @ 73.4.F 
U-V Stabilizer 

Hardness 

Tenslle Strength @ 

Tensile Strength @ 

Weld &pa IV -M) 

B ~ k ~ l t l s p a c h n e n )  

PPI / ASTM 
ASTM D 3350 
ASTM D 3350 
ASTM D Is05 
ASTM D 1238(z.WlW) 
ASTM D 790 
ASTMD638 
ASTM F 1473 
ASTM D 2837 
ASTM D 1803 

PE 3408 
Type lli; PES 
345464C 
0.955 
0.11 + 
110.000 
3,200 
*loo 
1,600 
* 2  

ASTM D 2240 

ASTM D 638 
@"hnlnJ 

share D 65 

PSI 3,200 

AsTMD638 PSI s,ooo 
Elongation at Break 

Modulus of Elastlclty (Young's Modulus) 

ESCR 

ASTM D 638 

ASTM D 638 

(Cond A,B, C: Mold. Slab) 
(Compressed Ring - pipe) 

ASTM D q693 
ASTM F 3248 

PENT ASTI# F 9473 HOW8 .IO0 

Impact Strength (EOD) ASTNlD256 In-lb/h.notch 42 

Unear Thermal 

$125" Thlck) ( n a & M  A) 

Expanston Coeff. ASTM D 696 In/ In/ "F 

Thermal Conductivlly AStM D 177 BTU-Mf& 2.7 

Brittleness Ternperatwe ASTM 0 748 

Qistributecl By: 1 
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> 00 S E m S  INDUSTRIAL PIPE 
res and Dimensions 

Nom. Y Weight Dimensions, Inches Coil/ Joint 
Size {in) DR IbllOOft OD I Approx. ID I Min.Wall feet 

2 9.0 76 2.375 I 1.847 I 0.264 1501250/300/350/500 
I 00011500/2000 
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Industrial Pipe PE3408 
Effecttve 114197 

686 1 7.125 I 5.541 0.792 
0.648 
0.528 
0.420 
0.340 
0.274 

20140i50 
20140150 
20/40150 
2014015Q 
20140150 
20140150 

0.958 

0.639 
0.507 
0.41 1 

20140150 
20140150 
20140150 
20140150 
2014W50 
20140150 
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1000 Series 
Industrial Pipe PE3408 

Effective 111197 

b 1 7 . 0  1 1236 

12.444 1.778 20140l50 
13,090 1.455 20140/50 
13.630 1.185 2O(ru1150 
14.118 0.941 20140150 
14.476 0.762 20140/50 
14.770 0.615 20140/50 

14.000 20140150 2.000 
14.728 20/40150 1.636 
15.334 20140150 1.333 
15.882 1.059 20140i50 
16.286 0.857 20l40150 
16.616 0.692 20140150 

20140150 
20140150 
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1000 Series 
Industrial Pipe PE3408 

Effective 111B7 

I Weight I Dimensions. fmhes 1 Coil/ Joint Nom. I I 
Size(in) I DR 1 IbllOOft 1 OD I Appm x. ID I Min.Wall I feet 

2 2 1  9.0 1 6540 I 22.000 I 17.112 I 2.444 f 20140i50 I 
2014W50 
20l40150 
20/40/50 
20140150 
20140150 

F-68 



1000 Series 
Industrial Pipe PE3408 

e3&umLu e D w ~  

Effective 111137 
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1997 UNfFORM BUILDING CODE 

SPn 
2, Rise 4 units vertid to less than 

12 units vertical io 12 wits 
horizontat (33% to Iess than 
lOD%sbpe Archordomewith 
rise one eJth of span to less 
thanthneeighthsof span 

3. Rise 12 nub vertical in 12 units 
horizontal (10046 slope) and 
greater. Arch or dome with rise 
thcee eighths of span or greater 

4. A- except cloth cover& 
5. anenbouses, lath houses and 

agridtuA buiMmgsS 

TABLE 1 fi-C 
TABLE 16-E 

16 14 12 16 .06 25 

12 12 12 12 

5 5 5 5 No rtdudions permitted 

io ' 10 10 10 I -  
1 I 

TABLE I6-C-MINtMllM ROOF W E  LOAOS? 
I I m o o  1 I 1 

NPEOFMEMBER 

Roof member supporting 
plaster or floor member 

I 

yEMBeRulADEDwfTnUVELOAOpulSOEAD 
Larur(r*K.q MEMBER LOADED WllU UVE LOAD ONLY 6) 

1B60 uzso 

t x ol)sa9formz I I 

ww)D 

- I STEEL vnwammad seasmled' RElNFoRcEDcoxc~ 

1. Ma? or rise less than 4 writs 
vertical in 12 units horizontal 
(333% slope). Arch or dome I with rise less than one eighth of 

1.0 05 =41+5op? 0 

fiveyearsormore 20 
1.2 tweive months 

sixmonths 1.4 
three months 1.0 
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TABLE 16-F 
TABLE 16-G 

Basic wind speed (mph)' (x 1.61 for kmm) 70 80 90 100 110 

Pressure Q (pd) ( X 0.0479 for kN/m2) 12.6 16.4 20.8 25.6 31.0 

1897 UNIFORM BUlLDlNG CODE 

120 130 

36.9 43.3 

TASE I&O--COYBINED HEIGHT. EXPOSURE AND GUST FACTOR COEFFICIENT G.1' 

I 1 EXPOSUR€O x #Klllormm 

0-15 139 
u) 
-25 
30 
40 
60 
80 
100 
120 
160 
200 
300 

1.45 
1.50 
154 
1.62 
1.73 
1.81 
1.88 
1.93 
202 
210 
223 

. 

. Exp(IsuREc 
1.06 
1.13 
1.19 
1.23 
1.31 
1.43 
153 
1.61 
1.67 
1.79 
1.87 
2.05 

. -. 

EXPOSURE B 
0.62 
0.67 
0.72 
0.76 
0.84 
0.95 
1.04 
1.13 
1.20 
1.31 
1.42 
1.63 

F-7 1 
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1997 UNIFORM BUILDING CODE TABLE 16-H 

3. Elemcatsandco nentsinamsof 
discontinuiries~4 Y O  

4. chimaeys, tanks and solid towers 

7. Signs, asltpabs, lightpokxi, minor stractunx9 
For om story or tbc top stow of muhistory partially e 

Roof de&ats3 
Enckrsedand~cldsauctans  
Slopc e 7:12 (58.3%) 
Slope 712 (58396) to 1212 (10096) 

. 

Slop& < 212 (16.7%) 
Slope.212 (16.7%) $0 712 (583%) 
SI- > 7:12 (58.3%) to I212 (10046) 

Roof eaves rakes or ridges without 
6Wtdm-h - ~ 

S I o p e ~ 2 1 2  (16.7% 
Slope 212 (1C 
Slope > 712 (58.3%. 

Porslom less than 2:12 116.7%) 

?%I) to 712 (58.3%) 
It0 12:12 (10096) 

Ov*p at roof eaves, rakes or ridges. and 
-P= 

Square or ~~ctaagulnr 
Hexagonal or octagonal 
Roundarelliitical 

3-7 outward 

3.7 o a t d  
D.9 outward or 03 inward 
D.4 inward 
D.7 inward 
0.7 outarard 

1.3 horizontal any direction 
1.4 horizontal any direction 

llinward 
I 2 o%uswa?d 
1.6 oulwrud 
13 imvd oroucwal73 

1.3 outward 
1.3 outward or mward 

1.7 outward 
1.6 outward M 0.8 inward 
1.7 outward or inword 
1.5 O U M ~  or 1.2 hwnrd 

2.3 upward 
26 oohvard 
1.6 outward 

0.5 added to values above 

1.4 any diteetion 
1.1 any e o n  
0.8 any dllectlgn 

4.0 
3 -6 
3.2 

1.0 
0.8 
1.3 
I .4 any d d o n  

o thc outward q. %e most critical combination 
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TABLE 16-1 
TAstE 16-K 

t ZONE 1 2A ie 9 i I 
z OMIS 0.15 0.20 0.30 

4 

0.40 I 



1997 UNIFORM BUILDING CODE F l W R E  16-2 

FIGURE &24USMiC ZONE MAP OF THE UNIED STATES 
For areas outside of the United States, 086 Appendix Chapter 16- 

F-74 
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01 11-1. CODES AND STANDARDS 

DOE-ID ARCHITECTURAL TITLE: STRU(TWRAL, DESIGN 
ENGINEERINGSTANDARDS D*= Afil2Om SECTION: 01 11 

1.1 Applicable Codes and Standards 
0 

0 

A E S  0 100- 1, Codes and Standards 
DOE Order 420.2, Facility %kty 
DOE-STD-1020, Natural Phenomena Hazards Design and Evaluation Criteria for 
Department of Energy Facilities 
DOE-STD-1021, Natural Phenomena Hazards Performance Categorization 
Guidelines for Structures, Systems, and Components 

1.2 Referenced Codes and Standards 
0 ASCE 4 Seismic Amlyas of Safety-RelatedNuclear Structures 
0 ASCE 7, Minimum DesignLoads for Buildings and Other Sfmctum 

Factory Mutual Data Sheet 1-54 
USNRC Regulatory Guide 1.60 

1.3 Other References 
0 DoE-ID--12118, ClimatographyoftheINEL,2ndEd.,DecembexlY 1989 

INEEUEXT-99-00775, Development of probabilistic Design Basis 
Earthquake @BE) Parametas for Moderate and High Hazard Facilities at 
INEEL, Revision 1, March 2000. 

* AESAppendixS 

0111-2. GENERAL 

2.1 Stn~ctml design shall mnform to applicable sections of DOESTp1020, the 
criteria contained m this document, and the specific project design Criteria, and shall 
comply with cmmt editiw of pertinent nationally Tecognized cocles and standards 
as refmced herein. 

Natural phenomena requirements (for example: seismic, wind, tornado, flood) shall 
be in accordance with DOE-STD-1020 with additional guidelines as indicated in 
the fobwing subpmgraphs. The natural phenomena performance category (PC) 
fm sttuctum, systems, and components shall be defined in the p j e d  design 
criteria. 

2.2 

01113. TEST BORINGS 

3.1 Test borings or other subsurface mvdgatiom shall be considered in designing 
below grade structures or foundations for stmctum imposing heavy or u n d  soil 
loading conditions. Underground rock formations at the INEEZ vary widely, and at 
m y  locations the rock is at or near the d a c e .  k f o r e ,  it is essential that 
s u m =  condifiofls be b w n  m designing undergmund sttu-. Rock depths 
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DOE-ID ARCHITECTURAL 
ENGINEERING STANDARDS 

and soil ConditioIlS are known in some anxs. This information will be furnished to 
the AE where available. Where subsurf8ce investigation is not warranted, the 
allowable soil pressure for design purposes shall be in accordance with the UBC. 
See Section 0200, Civil Design for a summary of some Iimaed soil data 

TITLE: STRUCTURALDESICN 
DAT3? SECTION- 01 1 1 

01114. FOUNDATIONS 

PC 1 1 PC 2 I PC 3 PC 4 f 70\ 70 84 95 

4.1 Footings shall be designest such that they are adequate to support the structure and 
keep difhmtd settlements within acceptable limits. Design hst depth shall be 
obtained from data such as that contained in DOE/ID-12118. Unless such data is 
used, hs t  depah shall be. considered to be 5 R. Footing design shall consider soil 
conditions, load, settiement, and any other peainent factors. 

01 11-5. GENERAL LOADING REQUIREMENlls 

5.1 Unless otherwise specitied herein loads shall comply with ASCE7 and WIE-STD- 
1020 as applicable. 

unusual loadings not covered by the d e s  will be identified in the project design 
criteria. 

5.2 

1 

0111-6. SNOW LOAD 

6.1 A pund snow load of at least 35 1b/ft2 SM be used in ASCE 7 calcuiations. A 
-9 minimum mfsnow load of30 Wit2 W be used in ~II INEEL designs. Suitable 

calculatid techniques and additional infarmation are given in Factory Mutual Data 
Sheet 1-54 and ASCE 7. 

0111-7. TORNADO LOADS 

7.1 Unless otherwise directd in specific project design criteria, buildings and 
shall not be designed for t o d o  loads. When tomado loading is 
be done in accordance with DOE-STD-1020. 

0111-8. WIND LOADS 

8.1 All stmctures, systems, components, or portions thereof subject to wind loading 
shall be des@ in accordance with DOE-STD-1020. Iffastest mile wind speed 
is used as the basic wind speed, the design shall use the procedures and 
requirements of ASCE 7-93 or the UBC. The following table gives the fastest mile 
wind speeds at the INEEL far the four performance categories. 
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DOGD ARCHITECTURAL 
ENGINEERING STANDARDS 

8.2 If 3-second gust basic wind speed is used as the basic wind speed, the design shall 
use the procedures and requirements of ASCE 7-95. The following table gives the 
3-second speeds at the W E L  for the four perfionname categories. 

TITLE: STRUCTlJRAL DESIGN 
DATE: AM1 SECTION: 0 1 1 1 

PC 1 I PC 2 I PC 3 
90 90 TBD 

0111-9. SEISNZIC LOADS 

PC 4 
TBD 

9.1 General: To cladfy the applidon of these guidelines with nzgard to modificatioDs 
to existing fhcilities see DOE Order420.1. Seismic design shall confonnto the 
requirements of DOE-STD-1020 except as modifiedherein 

Seismic loads shall be cod- in the design of all  permanent buildings, 
structures, cranes, towers, etc. An earthquake shall be assumed capable of 
occwring at any time. For design putposes, the simulmmus occumme of an 
eaTthquake with any other limiting sitsrelated went, such as high winds, fire, or 
flood need not be considered except where the joint occurrence is causally related. 
Such instances will be identified in specific p j e d  design criteria. Additional 
myireme, for cranes involved in "critical" &, will be iddfied in specific 
project design criteria. 

9.2 

9.3 Performance Catepories 1 and 2 (see DOE-STD-1021). The UBC shalI govern& 
and shall be used as the basis for design. 
Performance Caterraries 3 and 4 &&a1 Information 

- t _ -  
9.4 

(a) Theappl governed by DOE-STD-1020. 

@) It is felt that the peak ground acceleration values presented are conservative and 
should be used for most projects. Where the cost of studies, analysis, and 
c h a x a ~ o n  is ecowmically justified for larger projects, project site-spedc 
values may be used per DOE-STD-1020. 

(c) The methodology presented in DOE-STD-1020 is based upon a probabilistic 
definition of the facility perfhmnm goals as expressed in annual pmbabii of 
exdance. A deterministic approach is then used to evaluate st~~ctural 
adequacy- 

(d) INEEL &-specific time histories for ZNTEC, PBF, RWMC!, and TRA, and 
DBE response spectra for rock codtions at TAN and some soil conditions at 
INTEC are mc1ded m AES Appendix S and can be referenced to 
INEEL/EXT-99-0775. New PC 3 or PC 4 hilities at other ZNEEL locations 
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DOE-ID ARCHITECTURAL 
ENGINEERING STANDARDS 

TITLE: STRUCTURAL DESIGN 
I3Am SECTION: 0111 

not w i t h  the applicable region may require development of site-specific 
prdbabilistchazardcurves. 

(e) Equivalent static analysis methods as &fined in ASCE 4 may be used fa simple 
stmctms. An example of a simple s t r u m  is a one or two story &ear wall 
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DOE-ID ARCXITlZCTURAL TITLE: STRU- DESIGN 

9.5 Performance Categories 3 and 4 at INTEC, PBF. RWMC, and TRA % f&OW& 

seismic design parameters shall be used for the design or analysis of PC 3 and PC 4 
facilities at IN’IEC, PBF, RWMC and TRA. The PC 3 and PC 4 rock DBE can 
be used for desi i  and seismic evaluation of facilities at the rock surface and for 
input to soil respoase analyses (See Appendix S for appropriate use of time 
histories Bbr rock and bedrockoutcrop conditions). The PC 3 and PC 4 rock DBE 
is applicable to the region around the applicable ficility areas. See AES Appendix 

(it) Table 3 contains peak ground accelerations (PGA) and peak displacements to 
be used at INTEC, PBF, R W C  and TRA for SSC’s founded on mck 

S and INEELdEXT-99-00775 for additional information 

Horizontal 

PGA Disp. I PGA Disp. 
0.123 4.0 I 0.187 6.0 

PC 3 I PC 4 
Vertical 

PC 3 PC 4 
PGA Dkp. PGA I Disp. 
0.095 2.7 0.144 I 4.0 

Tables S- 1,s-2, S-3 and S-4 in Appendix S contain rock response spectra 
contml points at other damping values for PC 3 and PC 4 facilities at DKEC, 
PBF, RWMC, and TRA. 

Tables S-8 and S-9 contain soil 5% damped response spectra control points 
€or PC 3 and PC 4 facilities at INTEC. The PC 3 and PC 4 soil DBE response 
spectra are applicable at INTEC. They may be applicable to other facilrty 
afeas whm the soil ConditioLlS are within the thichess range (30 to 50 ft of 
soil) and where the soil properties are demonstrated to be similar to those used 
in development ofthe DBE mpse spectra for INTEC (See Appendix S 
Section 4.2 for details). Where not applicable, soil response analyses can be 
performed as specified under paragraph 9.7. 

Horizontal 
PC 3 f C  4 

PGA I Disp. PGA I Disp. 

9.6 Performance Categaries 3 and 4 at TAN The following seismic design pacametas 
shall be used for the design or analysis of PC 3 and PC 4 facilities at TAN for rock 
SurEice conditions. 
(a) Table 4 conbhls PGA and peak displacements to be used at TAN for SSC’s 

founded on rock. 

Vertical 
PC 3 PC 4 

PGA 1 Disp. PGA I Disp. 
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DOE-ID ARCHITECTURAL 
ENGINEERING STANDARDS 

TITLE S T R U W D E S I G N  
DATE: APd 2000 SECTION: 0111 

01 11-10. SEISMIC INSTRUMENTATION 

Horizontal 
PC 3 PC 4 

0.16 I 4.0 0.27 [ 6.0 

10.1 The~~hasaneh.vorkofseismicinstrumentationtwilln~satisfLthe 
mpkment for seismic instnmm~on from DOE 0 420.1. Construction of new 
facilities may mpke additional in&mm&& on. 

Vertical 
PC 3 PC 4 

0.12 I 2.7 0.21 I 4.0 

0111-11. F'LOOD 

11.1 Pmtection against flooding shall be consiW in the design when nxpired by the 
project design criteria. The data for the design basis flood will also be provided. 
F l d  design shall be in accordance with DOE-STD-1020. The INEEL site- 

standad for a 25 year, 6 hour stormis 1.4 in, total. This storm shall be 
used as a minimum for the design of roof systems, 1- storm runoff and 
drainage. 

0111-12. ISOLATION PADS 

12.1 Heavy items of equipment, such as boilers, diesel engine generators, heavy machine 
tools, large pumps, large co113presso~s, etc., shall be anchored on separate, 
reinforced foundations which are isolated fkom the floor system. 
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Specifications 

Environmental 
Restoration 

5.2 Restrictions 

PERFORMANCE Identifier: SPC-332 
SPECIFICATION FOR INEEL Revision: DRAFT 
CERCLA DISPOSAL FACILITY Page: 25 of 35 
AND EVAPORATION POND f 

52.1 The Subcontractor shall design the landfill and evaporation pond finer 
systems such that there shall be no liner penetrations. 

5.3 Performance Requirements 

5.3.1 The ICDF landfill shall accommodate the movement of waste transport 
vehicles. MI INEEL roadways must be designed in accordance with the 
State of Idaho Transportation Department, Division of Highways, 
Standard Specification for Highway Construction. 

5.3.2 The ICDF roadway shall be constructed with asphaltic concrete and shall 
accommodate the movement of 
maximumsingleaxle weight 

5.3.3 The ICDF landfill shall be designed aqd constructed to accept wastes 
containing less than or equal to 10 nCilg transuranic constituents. 

,..-., 
‘\ 

-. ,. .‘ 

53.4 The Subcontractor shall consider National Emission Standards for 
Hazardous Air Pollutants (NESHAP) emissions in the design of the 
1andfIll and evaporation pond pursuant to 40 CFR 61.92 and 40 CFR 
61.93. The results of NESHAP modeling will be provided by the 
Contractor. 

5.4 Environmental Regulatury Requirements and/or site and Operating 
Requirements 

5.4.1 The ICDF Complex shall be designed and constructed to meet the 
T&FRdARARs as listed in Appendix C of this specification. 

5.4.2 All work performed during the construction of the ICDF landti11 and 
evaporation pond shall be in accordance with the Contractor-generated, 
health and safety plan (HASP). 

5.43 The Subcontractor shall complete INEEL Fom 450.16, “Stom Water 
Pollution Prevention Plan for Construction.” The Subcontractor shall 
perform all work in accordance with DOEID-10425, INEEL Storm 
Water Pollution Prevention Plan for Construction Activities; applicable 
sections of MCP-3658, Storm Water Pollution Prevention; and Form 
450.16. 

5.5 Natural Phenomena Requirements 

55.1 The ICDF shall be designed and constructed in accordance with the 
applicable DUE-ID Architectural Engineering Standards, latest revision. 
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- *deb- 
DOE-STD-1020-94 

2.3.1 

Minimum values of peak ground acceleration (PGA)-shall be: 

0.06g for Performance Category 3 
0.109 for Performance Category 4 

Performance Cate ory I and 2 Structures, Systems, and 
Components. (&cis . 

+- Seismic design or evaluation of Perhrmance Category 2 and lower SSCs is based on 
modd building code seismic provisions. In these criteria, the current version of the Uniform 
Building code shall be followed. Alternatively, the other equ'mlent model building codes may 
be used. All UBC seismic provisions shall be followed for Performance Category 2 and lower 
SSCs (with modifications 85 described below). 

1 

In the UBC provisions, beginning with the 1988 edition, the lateral force representihg the 
earthquake loading on buildings is expressed in terms of the total base shear, V, given by the 
following equation: 

ZlCW V=- 
Rvd 

where: Z = a seismic zone factor equivalent to peak ground acceleration, 
1 
C - = a spectral amplification factor, 
W = the total weight of the facilii, 
Rw = 

= a factor accounting for the importance of the facility, 

a reduction factor to account for energy absorption capability of 

the facility which results in element forces which represent 
inelastic seismic demand, Os1 

The steps in the procedure for PC-1 and 2 SSCs are as follows: 

Evaluate dement forces for non-seismic loads, DNS, expected to be acting 
concurrently with an earthquake. . 

Evaluate element forces, Dsl, for earthquake loads. 

a. Static force method, where V is applied as a load distributed over the 
height of the structure for regular facilities, or dynamic force method for 
irregular fau#ities as described in the U3C. 

In either case, the total base shear is given by Equation 2-1 where the 
parameters are evaluated as follows: 

b. 

1. 2 is the peak ground acceleration from site-specific seismic hazard 
curves at the following exceedance probabilities i f  available: 
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DOE-STD-1020-99 

For systems and components, spectral amplification is 
accounted for by Cp in the UBC equipment force equation as 

discussed in Section 2.4.1. 

3. If a recent site-specific seismic hazard assessment is not 
avalabte, it is acceptable to determine ZC from Table C-5 
values and appropriate response spectra. For eastern U.S. 
sites DOE -STD-1024 provides gukiance. If ZC, determined 
from a recent site-spedfic assessment is less than that given 
by UBC provisions, any significant differences with UBC must 
be justified. Fmai earthquake loads are subject to approval 
by DOE. 

4. Importance factor, I, should be taken as: 

Performance category 1, I = 1 .o +- 
Performance Category 2,1= 1.25 

5. For structures, reduction factors, Rw, are shown in Table 2- 

2. For systems and components, the reduction factor is 
implicitly included in Cp. 

* Combine responses from various ioadings (DNS and Dsr) to evaluate 
demand, DTi, by code specified load combination rules (e.g., load factors for 

ultimate strength hesign or unit bad factors for allowable stress design). 

Evaluate capacities of SSCs, e, from code ultimate values when strength 

design is used (e-g., UBC Chapter 19 for reinforced concrete or LRFD for 
steel) or from allowable stress levels (with one-third increase) when 
allowable stress design Is used. Minimum specified or 95% non- 
exceedance in-situ values for material strengths should be used for capacity 
estimation. 

* Compare demand, hi, with capacity, Cc, for all SSQ, If D T ~  is less than 
or quai to Cc, the facility satisfies the seismic force requirements. tf i3r1 is 
greater than e, the fadlii has inadequate seismic resistance. 
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Retmbold, Mlke/SEA 

From: 
sent: 
TO: 
Subject 

Despradel, ShukreBEA 
September 04,2001 252 PM 
Reimbold, MikeSEA 
W: INEEL -Soil Properties- 

Mike: 
This is the info that we need to W i n .  
Thanks, 

shukre 

Hi King: 
This is the list of soil propertiesthat we'lf need to design the structuml elements invdved in this prefect: 
1-To design a concmte slab on grade that k going to support trafAc b d .  Ref. Dwg. qlS-203: 

Fall (Atlowable bead imrease by 33% for Temp 
K (Mod. of Subgrade Reaction). l c p  440 e/ 6 3  

2-crest Pad Buikling: 
Fall for wall footings, 

Shukre Despradet 91 = lo* 0 hrC. 
sdespmd@ch2m.com 
x-5834 
low Floor 
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Duc to the lo0seniag of the soil during comtruction, the settlement of 
footings is usually greater than prtdicttd on the basis of undisturbtd soils. 
In fact, for narrow wall footings less tban two faet wide & dcsign should be 
basad on the loosenad condition. For the purpose of design, the modulus of 
su6grade mction for grandar m i l s  s h d d  not be taken as greater than two 
times that at the ground aufact. * 

 asa ad on .th'e d i s c u s s i o n s  atme, a g&ai aquatioll'may be witten to 
indude the effect of sisz and depth for square footings on gtaaulat soils 

but not to ugccd 
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SI6 Foundaslanr 

ment is 2 in. instead of I in. as specified for spread footings. me 
width B of rafts commonly lies between 40 and 120 ft. Within this 
range the value of B has very little influence on the maximum settle- 
ment (Fig. 54.3). Therefore, the width can be disregarded in select 
ing the allowable soil pressure. Rnally, at least the major part of 
the strnd located withi the seat of settlement is iikdy to be saturated, 
because the vertical distance between the base of the raft and t& 
water table is commonly mall compared to the width of the raft. 

The p d i a g  conditions determiae the allowable soil pressure, pro- 
vided the average compressibility of the sand is atso taken into ac- 
wuut. Thii property ia olosely related to the relative density. At 
pment, the most expedienk methods for invdgating the relative 
density are the standard penetration tat or the Dutch-Cone tat (Arti- 
cle 44). 

I f  the standard penetration test is wed, one teat &add be made 
for every 24 f t  of the deptb of the drill hole from the h e 1  of the 
baee of the raft to a depth B below this level. The N-value for the 
hole ia equal to the average of all the N-values witbin thii depth. 
At leaat 6 drill haler, are'rquired, and the allowab1e soil preswve 
&odd be chosen on the basis of the amalleat N-value furnished by 
theteata- 

AIlowable soil prwmres corresponding to dderent N-ualuea are 
$veri in Table 65.1. The values are baaed on the assumption that 
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3. inclination factor: to determine the bearing capacity of a footing on which the 
direction of load application is inched at a certain angle to the vertical 

"bus, the modified general ultimate bearing capaaty equation can be written as 
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